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time of the second observation, as obtained by 
applying- the run from the first observation, then 
AC will be the position line by the first observa¬ 
tion, AB the line of bearing of the sun at the 
second observation, and the distance from A to B 
the difference of 36 miles, the difference of the 
zenith distance as calculated, using the corrected 



latitude and hour angle, and, as observed, then 
BC will be the line of position at the second ob¬ 
servation cutting the first position line at C, Drop 
a perpendicular CD on to the parallel of latitude, 
and the distance CD, and departure AD, are easily 
obtained by the traverse tables without any need 
of drawing the diagram to scale. 


THE FOSSIL INVERTEBRATES. 
Text-book of Palaeontology. Edited by Prof. 
C. R. Eastman. Adapted from the German of 
Prof. Karl A. von Zittel. Second Edition, re¬ 
vised and enlarged. Volume I. Pp. xi+839. 
(London: Macmillan and Co., Ltd., 1913.) 
Price 25s. net. 

HE appearance of a new edition of Zittel’s 
“ Palaeontology ” is always something of 
an event in the palaeontological world, more so, 
perhaps, than the publication of many a weighty 
monograph. For this is a work which appeals 
not only to the student, but to each expert in his 
own specialty. Some years ago one could say, 
“ there are many text-books, but only one Zittel ” ; 
but this is a tribute that can no longer be paid, 
since there are now two Zittels. One, the German 
edition, recently revised by Prof. Broili, but still 
evincing the cautious conservatism of the original 
distinguished author; the other, the American 
edition, retaining the preface and the illustrations 
of the “Grundziige,” but in almost all other re¬ 
spects a very different work. It is the first volume 


of the second edition of this latter that is now 
before us. 

As in the previous edition, Prof. Eastman has 
managed to secure the cooperation of a number of 
well-known authorities, most of whose names 
(not always correctly given) appear in this 
connection for the first time. With the ex¬ 
ception of Dr. W. T. Caiman and Dr. A. 
Handlirsch, all are citizens of the United States, 
and have therefore not been afraid to introduce 
drastic alterations. In this respect, however, 
there is considerable difference of treatment. 
While, for instance, the classification and account 
of the foraminifera have been entirely re-modelled 
by Dr. Cushman, the sections on radiolaria and 
sponges are almost unaltered, the latter still re¬ 
taining on p. 71 the misprint Ventriculites for 
Ve.rticillites. Perhaps the editor was in this 
matter well advised, but Dr. Wayland Vaughan 
might have done more with the corals; he has 
made a few' slight changes and introduced Duer- 
den’s views of the septal development in hexa- 
coralla, but he does not, except by a literature 
reference, direct attention to the important studies 
that have lately been made on our Carboniferous 
corals, and the student who turns up here the 
much-debated Archasocyathus will be disappointed. 

In the hands of Dr. Ruedemann the graptolites 
are safe; but we look for something more than 
safety, at the least for some evolutionary scheme 
that shall enable the student to carry the leading 
facts in his head, and in this case the scheme 
would probably have the additional merit of truth. 
How different is Prof. Schuchert’s chapter on the 
brachiopoda (based on his previous valuable 
synopsis, but incorporating “the brilliant results 
of C. D. Walcott ” and “ the important ivork of 
S. S. Buckman ”) ! Here is evolution with a 
vengeance : the Orthidre are defined as “ progres¬ 
sive, divergent, and terminal Orthacea, derived 
out of the Eoorthina:, etc.” True, the student will 
have to find out elsewhere than in this volume 
what is the precise meaning of these evolutionary 
terms; but the search will do him a world of 
good. 

If only a page can be spared for fossil jelly¬ 
fish, the doubtful forms should give place to those 
now well known, and the figure should be cf a 
better specimen. Under “Vermes ” some of Wal¬ 
cott’s Cambrian genera are illustrated, and there 
is a fresh note on alleged worm-tracks, but we 
meet with no great change until we reach the 
echinoderms. In revising this phylum four experts 
lent their aid, and the fact that Dr. A. H. Clark 
was one explains the suggestion “ that the echino¬ 
derms are derived from acraniate crustacean an¬ 
cestors, through the cirripedia.” After this it is 
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tame to find the classification of both cystoidea and 
blastoidea following that of Bather. For the 
crinoidea, however, Dr. Springer naturally takes, 
with some modification, the main divisions estab¬ 
lished by Wachsmuth and Springer. The post¬ 
palaeozoic genera are separated as an order, 
articulata, which seems rather a backward step; 
but it is interesting to have them arranged ac¬ 
cording to the views of Dr. A. H. Clark, even 
though much space is given to purely recent 
forms. Dr. H. L. Clark, who revises the aster- 
ozoa, seems timorous by contrast. Dr. R. T. 
Jackson (whose help throughout the editor ac¬ 
knowledges) has fortunately been able to deal 
with the echinoidea on the lines of his recent great 
monograph; our only regret is that the name 
centrechinoida (vice diademoida) has thus entered 
on its text-book career. 

In the bryozoa, and in mollusca other than am- 
monoidea, we detect no great change; that impor¬ 
tant order has been entrusted to Prof J. Perrin 
Smith, who strikes a happy mean between the 
phylogenists and the geologists. With such re¬ 
visers as Drs. C. D. Walcott, J. M. Clarke, P. E. 
Raymond, A. Petrunkevitch, W. T. Caiman, and 
A. Handlirsch, the chapter on the arthropoda 
proves sound and up-to-date. The editor must 
have felt very happy when he had seen its last 
page through the press, and could turn to compile 
the index of more than 5500 names. We offer 
our congratulations and thanks. 


MA THEM A TICAL TEXT-BOOKS. 

(1) Le Hasard. By Prof. E. Borel. Pp. iv + 
312. (Paris : F. Alcan, 1914.) Price 
3.50 francs. 

(2) . Intermediate Mechanics for Indian Students. 
By F. C. Turner and Prof. J. M. Bose. Pp. 
xii + 332. (London: Longmans, Green and 
Co., 1914.) Price 4s. 6d. 

(3) A Junior Trigonometry. By W. G. Borchardt 
and the Rev. A. D. Perrott. Pp. XV + 220 + 
xvii+xx. (London: G. Bell and Sons, Ltd., 
1914.) Price 35. 6 d. 

(4) Mathematical Papers. For Admission into 
the Royal Military Academy and the Royal 
Military College. For the years 1905—13. 
Edited by R. M. Milne. (London : Macmillan 
and Co., Ltd., 1914.) Price 65. 

(5) Bell's Outdoor and Indoor Experimental 
Arithmetics. By H. H. Goodacre, and E. F. 
Holmes, C. F. Noble, P. Steer. Teacher’s 
Book. Pp. xii + 377. (London: G. Bell and 
Sons, Ltd., 1914.) Price 35. 6 d. net. 

(6) The Theory of Proportion. By Prof. M. J. M. 
Hill. Pp. xx+ 108. (London: Constable and 
Co., Ltd., 1914.) Price 8s. 6 d. net. 
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(7) Dynamics. By Prof. H. Lamb. Pp. xi 4- 
344. (Cambridge: University Press, 1914.) 
Price 10s. 6 d. net. 

(8) Lectures on the Icosahedron and the Solution 
of Equations of the Fifth Degree. By Prof. F. 
Klein. Translated by Dr. G. G. Morrice. 
Second and revised edition. Pp. xvi + 289. 
(London : Kegan Paul, Trench, Trubner and 
Co., Ltd., n.d.) Price 10s. 6 d. net. 

(9) Tables for Facilitating the Use of Harmonic 
Analysis. As arranged by Prof. H. H. Turner. 
Pp. 46. (London : Oxford University Press, 
1913.) Price is. net. 

(1) TT has been said that “Chance is the 
X measure of our ignorance,” and if by this 
it is meant that any event, the causes of which we 
do not understand, is to be ascribed to chance, 
then chance is indeed a powerful factor in life; 
and many of our actions and policies are deter¬ 
mined by our estimate of it. The mathematical 
theory is, of course, beyond the powers of the 
ordinary reader; no one, for instance, who had 
not received a special mathematical training could 
make much of the excellent article on “ Prob¬ 
ability ” in the “ Encyclopiedia Britannica.” But 
there are general considerations and conclusions 
which lie apart from technical difficulties, and it 
is these that form the substance of this volume. 

The book is divided into three parts. The first 
considers the meaning of probability with illustra¬ 
tions from the tossing of a coin, cases of limited 
and unlimited alternatives and inverse probability; 
examples are taken in which different methods 
appear to yield different solutions of the same 
problem, thus paving the way to an instructive 
discussion on possible elements of ambiguity in 
the data. The second part deals with the appli¬ 
cations of the laws of chance to sociology, 
biology, physics, astronomy, and chemistry; and 
the third with their practical and philosophical 
bearing on human affairs. All these topics should 
appeal to the general reader. 

(2) This text-book is compiled with special re¬ 
ference to the needs of Indian students, and 
includes all that is required by the syllabus of 
Calcutta University. There is nothing particu¬ 
larly original in the treatment; and although the 
importance of practical work is emphasised in 
the preface, yet in the text itself there is not as 
much as will be found in most recent English 
books. For examination purposes it will, how¬ 
ever, be found distinctly useful, since the book- 
work is set out clearly and there are a good 
selection of illustrative examples, worked out in 
careful detail. There is an unfortunate mistake 
in the section on circular motion, where it is 
stated that this implies the action of some force 
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